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The post-developmental roles of cell adhesion pathways in synaptic function and plasticity, 370 which is not limited to integrins (Fig. 1 intact at the same age (Fig. 3) . This high variability is due to the characteristic distribution of 403 human gene size parameter, which spans three-orders of magnitude with a long tail 404 encompassing a subset of extremely large genes (Fig. 2) . Intriguingly, many of the largest known 
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The most overrepresented organ for expression of this gene set was brain (p=2.1×10 -17 ), followed (Table 2) .
441
The strongly nonrandom selectivity of large human genes to brain, synapse and cell adhesion is a 442 potentially enlightening observation. We suspect that these genes may have fostered adhesion 443 and assembly of complex synaptic circuits in cognitive evolution. As an evolutionary bottleneck,
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extremely large genes may also be inherently costlier to be maintained in late life, and may put feature of cellular dysfunction in sporadic AD (Fig. 4) . 
570
In conclusion, our proposal, the large gene instability hypothesis, implicates mutational 571 vulnerability of the complex genes of synaptic adhesion and homeostasis as the primary etiology
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